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DYNAMIC ISOLATING MOUNT FOR PROCESSOR PACKAGES 



CROSS-REFERENCE TO RELATED APPLICATIONS 
,0001) The subject matter of the present application is related to the subject matter of co-pending 
application entitled "Tunable Vibration Damper for Processor Packages," incorporated herein by 
reference. 

STATEMENT REGARDING FEDERALLY SPONSORED 
RESEARCH OR DEVELOPMENT 

[00021 Not applicable. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

,00031 The present invention generally relates to protecting microprocessors from overstress 
caused by sudden forces or impacts. More particularly, the present invention relates to a dynamic 
isolating mount for a microprocessor package. 

Background of the Invention 

[0004) For many decades, circuit boards, such as those used in computers, have been 
manufactured by attaching electrical components to the board. In some cases, the components are 
soldered directly to the board. Although generally satisfactory, soldering a component directly to 
the board makes it difficult and costly to change that component should it be desired or necessary 
to replace one component with another. A microprocessor, for example, may have hundreds of 
connections that, should the processor fail, must be desoldered. A new processor, with its hundred 
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of colons must then be attached .0 flae board Further, mis process must occur widtou, 
damaging ft. other components mounted o„ me cncui. board. Even if the processor has not failed, 
it sdl! might be desired .0 repiaoe it, for examp.e, a new and improved version of the processor is 
made available. 

,00,, For these and omer reasons, "interposer" sockets have became available. Although denned 
in various ways, an interposer socket is a socket to which a chip (a,, a microprocessor) is mated 
Toe socket is men mated ,0 me circuit board or to a socket soldered .0 the circuit board. 
Advantageous*, an interposer docket does not require solder eittrer .0 be mated .0 the board (or 
other socket) or .0 the electrical component mounted on it. Instead, a lever or other mechanism is 
engaged to hold the interposer socket to the circuit board. 

nm As technology has progressed, some chips (,,., microprocessors) have become more 
powerful and accordingly consume more electrical power. This increase in power usage causes the 
chips to become hotter and larger heat smks are required .0 dissipate the increased therma. load. 
Mounting a large chap with a heat sink in an interposer socket may be problematic in the face of 
shock/vibration loads. 

,„.„„ For example, motion caused by a ta. opening and closing cabinet doors in a rack of 
computers, seismic activity, and vibration induced by adjacent equipment may cause the ceramic 
body of a chip .0 crack and ultimately fail Obviously, mis failure may cause me electrical 
component contained in the interposer to cease functioning as intended. 

,..„„ For success operation and prevention of premature chip failure, the source of the 
vibration should be elhmnated. If mis is impossible or difficult, men a vibrarion isolation device 
should be used at or near the socket to minimize the potential for the chip to fail. 
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BRIEF SUMMARY OF THE INVENTION 
,00.9, The present invention relates to a method and apparatus that prevents/minimiaes cracktog 
to dre ceramie body of chips. The ability to prevent/minimize eraekfag ean ensure successful 
operation and substantially increase processor lifetime. 

pill In accordance with a preferred embodiment of the present invention, a device for 
maintaining a microprocessor to a desired relationship with a printed wiring board while limiting 
the transmission of shock and vibrational motion to and from the processor includes a printed 
wiring board, a processor, and a dynamic isolating mount compressed between the printed wiring 
board and the processor, wherein the processor maintains the dynamic isolating mount in a 

compressed state snch that the dynamic isolating mount bears on the printed wiring board. 

,„,„, In accordance with another preferred embodiment of the present invention, a method for 

hmittog shock/vibrational motion of a microprocessor tocludes placing a dynamic isolating mount 

between a processor and printed wiring board. 

(Ml, In accordance wittr ye. another pref OT ed embodiment of the present invention, a method 
for preventing cracking of the ceramic body of a microprocessor includes placing a dynamic 

,00,3, These and other aspects of the present invention will become apparent upon studying the 
following detailed description, figures and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
,.,„, For a detailed description of the preferred embodiments of me invention, reference will 
now be made to the accompanying drawings in which: 

Figures 1 is a detailed schematic diagram of a system in accordance with a preferred 

embodiment of the present invention; 
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[0016] Figure 2 is a schematic diagram of a spring-dashpot model; and 

,„„,„ Figure 3 is a simplified schematic diagmm of a system in accordance with a preferred 
embodiment of the present invention. 

NOTATION AND NOMENCLATURE 
p, Certan terms are used throughout the fo.lowing description and Cairns to refer to particular 
system components. As one skilled in the art will appreciate, computer companies may refer to a 
^ven component hy different names. This document does no. intend to distinguish between 
components that differ in name hut no. timcuon. In ft. following discussion and in me claims, me 
terms "including" and "comprising" are used in an open-ended fashion, and thus should he 
iu.erpre.ed to mean "including, bu. no. limited to..." Also, the tern, "couple" or "couples" is 
tended to mean either an indirect or dime, elechica! connection. Thus, if a firs, device "conp.es" 
t0 a second device, tha. connection may be through a direc. elechica, connection, or through an 
Wirec. elecuica, connection via other devices and connections. To me extent that any term is not 
specially denned in mis specification, the intent is mat the .enn is .o he given its plain and ordmary 
meaning. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

,„„ Currentiy, mere is desue to mount CPUs in area array interpose, socket,. The manner of 
mounting a CPU in an interpose, socke. requires supporting the ceramic body at diserete .ocations 
around fte periphery of the device. Because the ceramic body of hrgh performance processors ,s 
bridle, mese support poin«s can then become origms for cracks when the device is subjected .o 
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cracking in ft. ceramic body of toe processor by providing assembly support and shock/vibration 
isolation through an energy dissipation device, or dynamic isolating mount. 
[0020, The prefetred embedment of me invention is described below in the context of a processor 
chip and hea, sink combination mounted on a circui. board with an intetposer socket It should be 
noted, however, mat the chip need no. be a processor nor is the hea. sink required. Broadly, me 
invention is useful .0 reduce vibration for any We of component mounted to a circuit board. 
,0,22, Rearing initially to Fignre I, system 100 includes a backing plate 10 wi«h a plurality of 
recesses 20, a PWB 30, intetposer socket 40, a landgrid artay (LGA) or processor 42, in.erposer 
columns 45, a hea. sink 55, and a. leas, one dynamtc isolating moun. 65. When combined, 
mterposer columns 45 and processor 42 are refetred .0 as CPU assembly 50. As is known in me 
art, hea. sink 55 is held in place by an assembly 60 in such a manner as .0 achieve sufficient 
themtal contact .herewith If desired, a material such as thermal grease (no. shown) can be used a. 
fte interface to enhance the flow of hea, from CPU assembly into hea. sink 55. Assembly 60 
preferably comprises a standoff 90, a he.ical coil spring 120, and a capscrew 110. Each standoff 
90 is mounted on or pressed into backing plate 10 and passes through a corresponding hole 57 in 
te base of hea. sink 55. Standoff 90 each preferably comprise a genemlly cylindrical member 
having a threaded internal bor* 92. Each capscrew .10 includes ahead 112 and a male threaded 
body 1 14 sized to threadingly engage bore 92. 

,„,„, A plurality of intetposer columns 45 connects PWB 30 to CPU assembly 50. While this 
configuration has many benefiu associa.ed with it, imerposer co.umns 45 transfer vibrational 
energy from PWB 30 to CPU assembly 50. 

,0.23, According .o a preferred embodiment, dyadic isolating mount 65 is placed between PWB 
30 and CPU assembly 50. Prior to engagement of CPU assembly 50 witir PWB 30, dynamic 
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isolating mount 65 may comprise a continuous piece or small, franco pieces. Dynarmc 

M 50 when i, is m i«s natura. or non-compressed state. Thus, when it is desirable to 
assemble system 100, CPU assemb,y 50 is placed on top of dynamic isolating mount and secured 
„ p,aee by metirods btown by one of ordinary sWU in the art. In tins manner, a dynamie iso.ating 

coping vibrations or shocks ma, wouid otherwise be — ed from me PWB to the CPU. 

Kgure 2, a sehematie of a simple spring-dashpot system. Figure 2 inCudes a Ke.vin Cement 

component 2.0, a dashpo, component 220, and a frxed origm 230. In a Ke.vin mode,, spnng 

applied to spring 210 it deforms by an amount tha, is duectiy proportional to the applied foree. 
The classical solid behavior is given by Equation 1 . 

F = kx 0) 
wte re F is force (stiess), x is me extension d,s,a„ce (strain), and k is me proportionahty constant. 

This constant is a,so caUed a moduius. The deformation is reverse when the stiess is removed. 

However, if stiess is — y appheti, a Hookean sohd does not deform any fcrtiter; it shows 

no time-dependant deformation. 

|0K5| Das hpot, or damper 220, fractions accordnrg to Newtonian viscous behavior. For 
examp.e, tire apphed force (stiess) is proportional no, to the distance (stiain), hu, rather to the rate 
of strain. This classical viscous behavior is given by Equation 2. 
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F-kdx ® 
where F is force, dx is the rare of extension (strain), and k is Are proportionality constant. In shear 

this equation is written: 

(3) 

x = r\y 

and the proportionality constant , is viscosity. The damping material continues to deform as long 
as force is applied. The deformation is not reversible; when the force is removed, the damping 
material ceases to deform. 

m6] I, should be understood tita, fine only material that exhibits true Newtonian viscous 
behavior is a viscous liquid. In reality, a "viscous" solid displays viscous and elastic behavior. 
However, for explanatory purposes only, in the cunent invention, the interposer columns 40 are 
assumed to display purely elastic behavior and the dynamic isolating mount is assumed to display 
purely viscous behavior. 

|0 0 2 „ When these two components are combined, the viscoe.as.ic behavior of the system can be 
modeled using the elastic and viscous elements in parallel; the sham of tire two dements in pantile, 
is the same and .he total stress is the sum of the sheas in the two elements. As the load is applied, 
the viscous element resists defonnation but slow ly deforms, transferring tine applied stress to the 
elastic element. TTtus, the delation of mis two-element model is limited by the extensibility of 
the elastic element. When load is removed, the Went creep" strain is recovered. 
m More specifically, tins model exhibits a "delayed elastic" or viscoelastic response to 
applied loads. After sudden imposition of a shear stress, spring 210 will eventually reach the 
expected strain, but is retarded in doing so by dashpot 220. Dashpo. or dynamic isolating mount 
65 of the present invention accordingly prevents column 45 ftom reaching its expected strain, thus 
limiting vibrational motion. 
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m h order ,o ensure a* vibrational -on is minimized, dynamic isolating mount 65 should 
posses, me following properties. 1. shou,d be resist ,o ,empera.ures ia below . 30X, possess a 
,oss fac,or of at leas, 0.010, and be eaaiiy manufactured by companiea such aa Sorbose. 
Examples of such materials include, M are no. limited .0, mbbera, silicones, and neoprenea. 
[wm Ue simple Kelvin model described above describes a simple apring-dashpo. system whrch 
is .em, .0 understanding the following model which more accuracy mode.s me behavior of 
dynamic isolating mount 65. 

easembly-CPU package 57, interposer columna 45, a PWB 30, and a dynamic iaolator 65. 
Merposer columns 45 possess a total spring constant K (lb/in), heat sink assembly-CPU package 
57 possesses mass W/g (IbW/in), and dy^nic isolator 65 possesses a damping value C Ob- 
see/in, T* mastication fhctor of a single degree of freedom spring-maas-damper system can be 
determined according to Equation 4: 

X/Xo = l/[{l-(«)/On) 2 } 2 + m(a>/co„)} 2 ] 1/2 ( 4 ) 

where- X is the amplitude of vibration (in), 

Xo is static deflection, or Fo/K (rn), 
© is frequency of excitation (rad/sec), 
co n is natural frequency, or [Kg/W] 1/2 (rad/sec), 
E is a damping factor, = C/Co, 
Co is critical damping, = 2Wco n /g (l^sec/m), _ 
k is the spring constant of one clampmg spring Ob/m), 
K is the total clamping spring constant, or nK (lb/in), 
n is the number of clamping springs, in this case 4, 
Wis the weight of heat sink (lb), 
g is a gravitational constant, or 386 m/sec and 
F 0 is the total static clamping force applied (lb). 
IM32) For a resonant, critically danped system 4 - 1, and Eo.ua.ion 4 becomes X«o - 0.5. TT.ua, 
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mtH poser co.umns. Since ft. columns will et.ua, evenly compress approximate* 0.0,0", the 
^ve analysis suggest fita. a crificaUy damped dynamic iso.ator wiU prevent dynamic mouon 
greater than 0.005". Thus, using a crificaUy damped isolator, 0.005" of compression is 
m ^cri^dampmgva.ueofmedynamiciso.a.orcanbede.ennme.byEc.uaUonS: 

C 0 = 2Wca n = 2(KW/g] ln (5) 
Thus, Enuanon 5 defines me amount of damping necessary in me dynamic isolaror ro provide a 

critically damped system. 

|OOM , Crifica, damping refers to zero amplmade for a damped oscillator; me body returns ba* to 
ite Librium posifion a. an opfimum rare. Critical damping is desirabie because vrbmtiona, 
osciUafions cease, preventing intermittent mofion. By mning the dynamic isCafing mount 65 to 
^ approximate* twice the product of me mass weigh, and nahtra, frequency, crifica, dampmg 
is obtained. 

,003, ^H^^^^'^^^"*™** 

projected, simfiar to ma. shown in Equafion 5. A materia, possessing a damping vaiue equal to a 
fracfion of the projected crifica, damping vaiue is then emp.oyed as me damper. For examp,e, 
according to Equation 5, if me weigh, of the hea, sn* is 0,0 ,b and me natura, fie q uency of me 
syst em is 500 rad/sec, men me enfica, damping value, Co is ,00 ,b-rad/sec, because C„ - 2Wov If 
W o dynamic iso,a«i„g mounts are used, each mount shou,d possess a damping factor C of 
approximately 50 lb-rad/sec. 

IW The dynamic isolating mount may be produced in the form of a picture-frame, square tabs, 
or any form capab,e of damping me interposer columns, including incorporating me dynamtc 
. bating moun. into me interpose, socket. Additionally, me dynamic iso.atmg mount may be pan 
of a Kelvin system as described *ove (,,, spring and dashpo, in paraUe,, or part of a Maxwe,, 
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system fr*. spring and dashpo. in series) and the spring(s) and M .) need not necessarily be 
positioned adjacent to each other. 

,0037, It should be understood that the damping assemblies and systems described herein may be 
used in a computer system including a chassis, a system board, and an input device. In a preferred 
embodiment, the input device is either a mouse or a keyboard. 

„„s, The above discussion is mean, to be illustrative of the principles and various embedments 
of the present invention. Numerous variations and modifications will become apparent to those 
skilled in the art once the above disclosure is Mly appreciated I. is intended tha, the following 
claims be interpreted to embrace all such variations and modifications. 
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